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An electroluminescent device having a cathode, an anode and, between the electrodes, an 
organic layer containing a luminescent zone, contains quaterrylene (QT) or a derivative in 
the luminescent zone as the luminescent material. 

Also claimed is a self-luminous display emitting the 3 primary colours red, green and blue, 
such that light is emitted from a device as above. 

Preferably the QT is of formula (I), where R1-R4 = H, alkyl, alkoxy or (substituted) 
phenyl. The luminescent zone is a hole- transport or electron- transport layer of an organic 
compound containing the QT, or the electron- transport layer may serve as a luminescent 
layer and contain the QT, or the hole-transport and electron- transport layers of organic 
compounds may hold between them a luminescent layer of organic compound containing the QT . 

USE - In a self-luminous flat display using an organic thin film as the luminescent layer, 
e.g. a computer monitor or a television screen. 

ADVANTAGE - The device emits red light with high colour purity and a stable, high 
luminance . 
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[sspssn 3t^wt:^Hj^»*±{c. mm. 

[fff^sioi *7-?ix7\s4mmwmwt 
m?kLxffifS&tLX^&. mmnzmLLtimm 

[0001] 

m. &mm-mtr<tx7\'4X't>'>x. &iz. * 



tzm&mftmm?) tzmt&i>v)xs>&. 

[0002] 

tix. mtmmtnA y?~? ^-wwmjm 

*oT#TV^„ AS3tf£9W&lzm^&<Wftmfc? 

tf>fc. Ti^zrviiWbt^zmx^&FmTtz^ 
10 xm9t&frhtiX^&. 

[0003] fpXiy . ^MX'im^y y -/ hrt&Ur 

wmmt Lxtrnztix^z. -u. 7yvy§im 

[0 004] 77 7 hX*/kr -f t IXM. T 

mstix^h. i&i%wt>. mmm<. 

*LTV*5:t^|3lgj4it>J>6. mz. lMffi*HX0> 

[0 00 5] ZLtltzm-Zimt IX. fflt?4*-Y 
(QmLkiZftftyJX-Vnih 'J •vfxZWm-hZ 

timL^mofsmib*). y^^ysizK^hmms 
[0006] isinmmmzimx'Z sTOfco&s? 

iztizxo. &m.x\ mmj®m&xf>*). 
<nmtmmzttx\^h. 

[ooo7]0i3i±. mgmtmzm^tzm&G 

40 -T. d«*f«EL*f-l 0(i. SB^K (Mttf^X 
6±(r. I TO (Indiun tin oxide) jgBBBffi 

5. *-)umm4. mM3. wmm2. vim 
(MtKTjm-v&mm) i zMHmzmmmTm 

dmmiizfy'^Tvmx'b& . 

[0008] tlx. mmxb&mmm5 t%mi t 

<mizm^M]±7i:&9mizmim>ztizX'yx . m 

so i. zz\fr^mim%<?>m;8i)<iSii, mmi6c?M 
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tooo9] f&3ftl3fc:{±, mmryhy-by. 1-7 

i-ot^Am^g^^ffifflLTiV^ .Til 
[00 10] HI 4tt. ^rtaiKt»S^fflV^!l<Ofi^ 

[ 0 0 1 1 ] m 1 5tt. ±£<0^8E L*?tf)J«*0|£ 

Wrmwm 2 > ^miftc^i^s 1 1 mm 5 t<m£&t 

[00 12]«->T\ d«oid^l8«fc:J;0. 

m t Lx\mk. mmzmmt Lxi>mm&t% 

(») . B («) tt*fi»=BU 

[ 0 0 1 3 ] £ p LtME LSFFtfflvxfe, WRaS 

100141 IMcoXoiz. Hm&m :: F<D®fSte. 3 30 

[ o o 1 5 ] uywmirfj^.T-aMm^mm 

ito . T. TsutsuU S.Saito ^iZX Japanese Journal 
of Applied Physics g*2 7^2^ L2 69— L2 7 

iH(i988*)<sfHr&fL'C»6. Mfc. ivuy 

[0 0 1 6] mtti. M. Hiranoto v T. Imahigashi „ 
M. Yokoyaaa ^iAptlied PhysicsLetters 3S64& 40 

2^r i87~i8 jkmmm&tz&imcofflz 

N , N ' — dimethyl — 3 , 4 , 9 . 10 — perylenedica 
rboimideSKS:^ ttffl^TV^ . 
[0017] 2 Jt. T. Katsunae % N. Hiranoto M. ¥ 
okoyana ^<0Apl lied Physics Letters jg64 3£ 19 
'•7 254 6-254 8K«4l0»Bf£ifi£t1i. ^Zf)V 

-bis(2, 5-di-tert-butylphenyl)-3, 4, 9. 
1 0-perylenedicarboimideSKS:*-7Hl^lt^ 

mmnffiiz&fiixm^z. 50 
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[0018] jL-pe^AflfMcHUTii. mm j. k 

ido % K. Nagai. Y. Okaooto. T. Skothein ^{iCheais 
try Letters . 1991^ 1267-127 OHJgfJ 
OWIESSfcfcV^T. tr i s (theony 1 tr i f 1 uoroacetonat 
o) Eu(III) ^|c^poly(iiethylphenylsilane)tt)(^ 
t&XjF&m&&X^&. 

[0019] J. Kido „ H. Hayase. K. Hongaw 
a, K. Nagau K. 0kuyaaa3N£Applied physics Letters 
8S65& 17^ 2124-2126HU994 

*) mmnrngmnzs^x. yr^T-vffi&vim 

m^^m^omMtLXtris ( 1 , 3 -di phenyl - 
1, 3— propanedino) (1, 1 0 — phenthroline) Eu 
(III) £gflc£2- (4-biphenyl) -5-phenyl-l. 
3. 4-oxazol#C£i-£TJglvc^&. 

[0 02 0] N. Takada „ T. Tsutsuu S. Saito 
#t±Japanese Journal of AppliedPhysics ^3 33£ P 
art2 mSB^ L8 6 3— L8 6 6H ( 1 9 9 4 
^F) (£t>*(V£\ tris(theonyltrifluoroacetonato) 

(4, 7— diphenyl— 1 , 1 0 — phenanthroline) Eu 

(in > smBmz y7>i^Tvffimmmn.w%3m^ 
vmtmt hxm^vfzm^f^m^m^m^vx 

[0021] jgtC. T. Sano . M. Fujita . T. Fujii, 
Y. Hanada ^iJapanse Journal of Applied Physics 
834g Parti &4A^ 1 883—1 887Hfc 
WM<7M$LW£l>Zi5\,\X^ tris(theonyltrifluoroaceto 
nato) (1. 1 0 -phenanthroline) Eu (III) Hfltfc 

n^wa^ttxmskitzmx^h. 
[0022] m.Liz i a &m<r>m&®*m^h 

%jmmz^ximkt*zfimz&x-x&'). 
mi^^3mtmmd>mmt^-ox^h. 

[ 0 0 2 3 ] C. U. TangtS. A. VanSlyke^JiApplied 
Physics Letters 315 1& 12^9 13— 91 5W 

d987^) mwmmgnz&^x. ^tmmiE 

v>2mtmtLx. *ti?ix<rmmfri>imm*iz&. 
\zixK*-frtm?mm&tzzttzx 
i>cr>xt>*). ±MLfzm2<nxo^m>t^yy>v^. 

[0 0 24] Zti\i. ±1SU:*1K. iHlMimttmiz 

im^mttffr^i^iimmmmtiXi}*). ^ 

[0025] C. Adachi . S. Tokito . T. Tsu 

tsuu S. Saito^OJapanese Journal of Applied Phys 
icsg|27^ 2^ L269~L271i:(1988 

^) mtnmsmizsemztix^&xo*. mmm 
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yy^TOm^. HfcC. W. Tang. S. A. VanSlyte. 
C. H. OienlfCDJournal of Applied Physics ^6 5% 
9^ 3 6 1 0-3 6 16H (198 950 SIBOffi 

[oo26] ztit><m2L££ o . ffisff-e. immo 

frbtlX^Z. 

[0 0 2 7] LirLKifib. mmctz>zx'£.\m&.L 

h. *<o*x. mgtfswx-imigcsmzmixteft 
mfttt^mtfwm&mmt ^* . ztitx 

10 0 2 81 wiii. m&mmtmLxii. c. 

U. Tang. S. A. VanSlyke. C. H. Chen^tiAppl ied Phy 
sics Letters 12^ 9 1 3—9 1 5H 

( 1 9 8 7*F) mmVffl%m&lZti^X « 4 -dicyano» 
ethylene— 2 — lethyl — 6 — (p— dinethylaminostyryl) 
-4H-pyran &Wmmtft*£$HtXmiLX^ 

[0 0 2 9] ifc. J. Kido „ M. Miura. K. Nagai^i 
Science 312 6 7^ 1 3 3 2—1 3 3 4H ( 1 9 9 5 

^^«JiWS*fel&*Hfii: LX. Nile RedS-m^i* 
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[0036] *3t. ±m<m?a. ms&tmmfiz.t 
LxmrnFmrnxb*). zowmgmizvm? * 
-fTV^ywiznmmtotsttLX^xhXK. z 

20 n^immmmtLxm^tix^xhx^. 
[ o o 3 7 ] * lt . ±m<m?&. im*-)i>mm 

9 * —9f- 'J I" >X»i-?-c7)i^**^-^-C Z k *»* 
[0038] Sfc. _tf£tf*iFt±. Jie^WtSBB^S* 

gmtm&Mmztix^&ztimtL^. 
[0039] ztazx*). imnm^fii. a^-fi* 

30 WX'^h. 
[0040] 

[ 0 0 4 1 ] m 1 Slf B 2«HS6Mt i S1T«E 

«EL^P3 5. H2J±^y^roS<0W18EL^ 
3bXht. 

[0042] -tLT. ^^<0WaEL^35. 36 
40 \Z\t.m31i^-WttmtlhtZb<r)?*-9T 

^<DHR^(CfcV^T. JbS&ORi N R 2 . R 3 XJi 
R* T)l>*JV&. T/W^fyS, X«»ft 

[0043] 01«. (^(f^7^) 6 

±tc|©ffii: LT<0 1 TOimm 5 s *-;kfl3*fl4 » 

mmm 2 . itst txmi & a 1 1 

«L^^18EL^T'J>0. Si s -«}i*Ji2X«*-;i^i 

. m4 \,z±m.<r>? t-ffv \syx\tt<mmfc 1 5 £ 

50 m£(8£Sitel±l~5 0fift%, S*L<(il~10 
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[0044] ifc. 02teg« (MxJftf?.*) 6±iZ 

E LXiHctJUT . *-;Hfii*S4 fc 2 1 CO 

ISfcHii Lfc?S3fcfl 3 b LXlUcO? *-?tVV>X 
«^l^*15 (ff^i5~50nm#ifiU^) £ 

[0 04 5]^liS^*iaEL^3 5. 36<9*m 
[0 04 6J 3BBHffi5fcLTtt. ITOOIJ 

*\ sno 2 ^^ffl-c^s. mm&5twm<m 

[oo4 7i ttc. *-/t#i*Ji4fcLTii. mia^ 
jht#s. *-;Hiiiiyi4{±m«-e*)oT«>J:v^L. « 

;l«ii4 t^t-^f'Jl/ yXH-e-^il^tt 1 5 
[0 04 8] 7*-9'r , Jl'>XliZ<rymHkl 

5itm.comt Lxmi lx i> x < . m : mamn* t 
mmkmttmMtt*t>%mmitr)mmimtzLxi>£ 

[0 0 4 9] *?f&j*14fcl/C«. T/PS-f 

VTY-)vm&mifimx-% h . 

[0 0 5 0] PiffiKOmffittsRfcfCii. Li. 

h. z<ow&. &mw&i<Q±£mmmm£%fetz& 

[00 5 1] $mm9tLXii. tlELf^3 
[0052] ±E»*n< „ 7 *-?7-V V>X\5.Z<7M 

mm 5\i. *-/i^i*i4. mmswn^mm 

2lz$Htxmi-&zki)<X'Z&. Jg(c. 
14, IBt®3. «7W8JI2J2l*lC« 



(5) ^¥10-183112 

8 

nm *-tmm4 xuwmm 2 ommttuzit* 
#hz\ttfx'*h. 

[0053] wz. ±mcoia< % xmmtzm^ti? * 

-7^)Vy (03#«3) <Dd^. R 1 . R 2 . R 3 S. 
VR* *^TR=tert-yf-/PS-C-&S^^-^xU 
^>i§Sft^j£Kovvc04tJ:9i&W&,> 04 

[0054] ^QS0lt:ffli«^^*-^x'J^>'X(i^ 
10 <7)Wm#l 5{i. 0(i.tfKarl -Heinz KochfcKlaus Muel 
len #Chen. Ber. £11 243£ 2091—2 1005 

(i99i*) izmi ix \. ^fatmizm txmz 
otz. m^w*iizip&?hwgmznftLt:i-79 

U>co2, 7-MgHfc&>£>a}f6U JJcv^TJMMfefcJ: 9 
1 -broj» -3.6 -mm t L » m*Srffl«il*C|g 

"*7*i/y*>i. 4-^Sffiaftct^yr'jy^s 

20 [0055]&fcU ftflcfiSJfcl/C. 2. 5, 12. 15 
— Tetra — tert— butylquaterterryleneCT) (R 1 . 
R 2 . R 3 . R« «-t^Ttert-y^Pa) ^^fra?r 

[0056] ajfH*l®<02 , 7 -Di -tert-butylnapht 

Ogttert-butyl chloride 4 80gfDM^9t. 3 0 
OmgOJS-fcT^S-^AJ-jDx.^. i/X^ffi^m 
<0||±Srff^iaU>RJ5*Je#fc^ »3 0^fcRK 
30 S^{±@fl:L^. KmZZ&iZfiitft&tiib^ mit 

[0057] @*0££Bj£3. 3 1^Rx^y-;P 
2 1 0 g<7)^S*i&lnii.fc. -eL-tcui* 

^asfcriSLTr?R«-«i6^. e*jc2 1 o g. *v» 

T80 g<D^^$-ffifflUT±SfcH«c0«S5rff^ 

[0 0 58] »lt£KDBtifctt. S®t*5^3 0 0ml 
0*5-ffl^Tm»L. ^DO*^A^fflv>-C3@ttai5r 
40 n-ytz. WmZffl^7*i'VJ*±X'$mZ J £XiJ>h 

fr&L. mmmiZitx 125 goawfe-Hifc. r 

[ 0 0 5 9 ] &fc:. I-Btobo-3, 6-di-tret-bu 
tylnaphthaleneS-^S^taS-fcSrfro^. 33g» 
2 , 7 -Di -tert-buty lnaphthalene£ 4 0 0ml COB 

mtsmizmmL. 3oom S coima.com^:Mi 

Jt. 22. 4mg^^l0 0ml<7)H«ft^(dS 

mtiz. K&amx-fiw ammwit:®. o. 5 

50 M7mi£i-bVyj**.?m300ml£mz.X7l<%ll. 
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[ 0 0 6 0 ] «WI*4HtU £ir?^*v-*A 

[0061] 1 -Brow) - 3 . 6 — di -tret— butylnap 
hthaleneCOffl^K-ftJl^iOJ: 0 tfiifz. 1 -BroBO - 
3 , 6 -di -tret-butylnaphthalene 25g£250m 

-cfc&siw;. ^'Jy^fflLT. 2. 5M<^y^'J 
1-VJ>(7y^*y>im38m 1 S-aXLT^^jS- IB* 

[ o o 6 2 ] *Lt\ 8!k7)Rj5§s*tr u-ypyov 

4 r-*£g£CLT2. 8feWl>S.. BP^44. 2gtf> 
MM VTo;Jttf vtf^fcSejiU ^'x^x-r^ 
(CjgiB LfejR2 5 0 m 1 £A*u §STT- 7 8^Cfc# 

HHfU W.£.maX*8%mmLte. 
[0063] X^T. m.^&2Mff)Mmmi3 o o 
m 1 T'3 0m i nlSdoftlLfc. ClilSrJItirJSLTWIIUI 

VffitoZim&nmix.-T-iv 1 0 0 m 1 fcjBWU 1 
Om i n*.*Mz-. &#&j£Sia-cjg#L*:. 
[0064] zvxm 2&mk. %j&Msm*^k& 

«i-f^t-ftM, oS^x^-?* (6 0<C. 2 0 
Tor r) X$mmttZ. #&*Ut3, 6 -Di -tret- 
butyl — 1 — (dihydroxyboryl ) naphthalene til 5 g 

ts> o , wms.6 7%X'h->iz. vmi.2 i oxrc*it 

[0065] 3 , 6 -Di -tret-butyl - 1 - (dihydr 
oxyboryl ) naphthalene b 4 , 4 ' — dibrcno — 1 , 
1 ' -binaphthyl U VT'RiEfcfc''^ >^ AfcJt 

[0066] ZIX. 3, 6 -Di -tret-butyl -1- 
( dihydroxyboryl ) naphthalene (3. Og. 10. 6 
mmo 1 ) „ 4, 4' — dibrono — 1, 1' — binaphth 
yl ( 1 . 98g. 4. 8mmo 1 ) „ th7^X ( hO 

yx-iUftzyiy) j^iS^A. (o) (34 0mg. 

0. 3mmol)£20ml<7) hrUX.>WZ&ffi%it^ 
2 Mm&f U *7A*^g 10ml 5 fln*. . i^^feS" 
Sfc&WSH¥L$nPfe 3 HOSTEL*:. 
[0067] -£LT. yUa^kbO^nVr-^??-* 

(y^oMt^/^DOt^A (5:1 v/ 

v) ) $toi%tft>mmit:. smmmmz. mm 
£x«)imit:. mtiMtLte®. Bmmxhh 
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3, 3"\ 6, 6"' -Tetra -tert-butyl -1, 
1' : 4 ' . 1" :4", 1"' -quaternaphthylene 
£2. 7g#it. JR$ti6 9%rJ>ofc„ 1L5236- 
2 3 8 < CT*) , 3. ifcitttfc-gtLfc. 
[0068] 3, 3"', 6, 6"' -Tetra -tert-bu 
tyl — 1 , 1 ' :4',1":4",1"' — quaterna 
Phthylene <mttJxJ£\$2fmTfr->t:. 3. 
3"', 6. 6"' -Tetra -tert-butyl -1. 1' : 
4' , 1" : 4" , 1"' —quaternaphthylene ip^> 
10 8 . 8 ' , 1 . 1 1 ' -Tetra -tert-butyl - 3 , 
3' -biperylenyl £-&j£U ft^TZtlZmfcLXB 
miX'hh2, 5, 12, 1 5 -Tetra -tert-butylq 
uaterterrylene$r#fc. 8, 8' , 1. 11' -Tetra 
-tert-butyl -3,3' -biperylenyl ?>£j£ttt47 

fUzfy/fxqx^mt&^mx'ft^t:. 

[0069] mz^ 3, 3"', 6, 6'" -Tetra -te 
rt-butyl -1 , 1 * : 4' , 1" : 4" , 1"' -qu 
aternaphthylene 2. 3 g£ 1 5 Om 1 c^&jil , 2- 
Stth^s/x^lzgflFLfc. Schlenk 

i . 8 gtatf^. mmm^T-mti-wMy-j ? 

;P£tl9jgLT 1 O-'To r r tB^LJt. 
[00 70] -£LT. yyxa^^LXK^m^ 
TftlK S^ftJiSa-C7BMffl*Lfc. «ofe*U>7 

A 2 . 5 g Srin^^r. iKfc. 1 BfSfflftLXrF 

i&Ltim, ®m»&?vv*frAximLfz. ?n?h 

/77 -f (i^n'Mf-tf-y/^nujfc/l/A ( 1 : 0*>£ 
30 5 : 1 v/v) ) ££-7Xftm-thZtKL£*)^ 8, 
8 ' . 1 , 11' -Tetra -tert-butyl - 3 , 3 ' - 
biperylenyl 1. 1 g£#Jt. JR**i4 8%Tfc-5Jt. 
[007 1] 500mgf)8, 8' , 1, 11' 
-Tetra -tert-butyl -3,3' -biperylenyl „ 5 
OOmg^H^&fcT/PS-^Afc 500mgc^fc»S 
tt&ZMZ 8 0ml ^S-fk^*. ^SUHSvT. 

•c8i^iia#L^. Ki&teh<)£. «g^m&&<vFm 

40 4bfciS»fe^3^<^^-C. mmiZ'J?m<r)? 
oo^yHfy (30ml) T'^OMLtttfiLfc. 
[0072] ZtLZ&m??*i'VA.X®MLtl®. W 
ISl^lFiSfC^^^tL/v:. M*^6 Om 1 ^ 
oo*;PAtSSS$-fr, SgWK^T^S-^AJrSnx 

■7h^7^-f (y^n^D-y/^ao^A (5:1 
v/v) ) toW*:. ^cOS^Jg^^Sggffit LTffl 

50 [007 3] *IT. ^*-^r'J l^yJi. Mfg+T« 



(7) 

1 1 

m&B(f}V»X'k&2, 5, 12. 15-Tetra 
-tert-butylquaterterrylene£ 2 4 0m gftfc,, JR$ 

[0074] ±aL^^I*tWO^r«E 3 5 . 3 
etfflV^^^-^T'J^^i^gl^l 5tiJtfE 
OJ:dtcU-CfaiLJtt>^-C*l). ZLX. Z?>iid% 10 
^«ft««0««|E L#mi. mtim 5<DXo tcM^M 

mmii&m^ximztih. msnzcnsmnmk 

KB0T&&. 

[0075] £<^Hl lOrtS&ttt. T-A12COT 
fc^3ilfc-#<3:Jd^&13^ttWu CIW^ 

oas^gi 3. 1 3tosfc«. murvxm&e 5-t 

•7X9 2 20T*Wi. ittl 1 4 afcSftSfUti^ y 
2 8£f^-£. H29CUjmii 

[0076] is^w^^x^ -7X9 2 2itmmm 
izim i4a »4K&t:iaik l . wsmm 

i><DX-t>2>. 

[0 0 77] 06tt. ±S^*^«^Stci OfERL 

jtH&DSB l#f2 i nmmzrttymmx'hh. m 30 

t-f XL#3 OmmX 3 0mm^7XlS6± 
fc. lMX#>*2mmX2mm^ITOjgBJ«g5£_tiJ 

sio 2 3 0£3l*u z.itmfe<rmw^-y\z3- 
-,^>rLx2&<nmn3iz&&L. dicing 

SZZti^hM&mth. ft-oT. S i O2 tci^TJB 
j£LJt2mmX2mmc03&3fc^£ (HS) PXtC*fLa£ 
#-7X^2 2SrfflV^T#*®«4. 3, 2£tf&B«B 
l£H«3§8£t*. 

[0 0 78] CKOK^I^ISl lCfc^TJi. ±EL 40 

^Bfg£#*WcMafrr S i t i>T £ S . 
[0079] *mmiz&^Xte. ±Mm l &tf02 
fc^LfcftK. Jiwi^yf4Xttm^$S8*J12fc:0J* 

xttz-ttmmt. ^-^mm4tmmmm2t 

i 0*ll4O&3flf £^tl>fiiigfc LX % Jlttfl 

flcHMMW*. 50 
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[0 080] 07-01 Hi. £<9Mft0lfc:<J:S*®E 

[oo8i] <mm i >±ELfcH6os^^a 

llfciO. ITOJgHg5g5^0|i.{f2mmX2mm 
^XT«Sj£Lfc#7X»&6£. j8S£S2 8«D_kff2 
5 c m<D&fiic3d^gl 3 OHSt. 

&tt&t&mn&*mtt:mm'?x? 2 2 

6tHIIS28<DSfcifAL> <10" 5 Torr^ 
TT®82 9 . fiSOin&ftfcJ: D#«E LS 

^fcf^SLfc. vIOS^O&3fcffi*»i2mmX2mmT' 

[0082] ±ie<0 1 TOjg08Sfii5<9±fc:. 
i*Jl4fcLT. N, N' -diphenyl-N, N' -bis(3 
— nethylphenyl ) 1, 1' — biphenyl— 4, 4' — diaa 
ine(jy.T\ #fcTPDfc«rrS. ) kf^fr-VU 

*r y l/> fc<D8£ifcii«ftifre 10:1 *>8teK*# 

at5STCR=tert-^V« : OT. 1 50fij££ 

MfPLfc. *LT. ^f^a^BSSttO. 2-0. 4n 
m/ s CO^fcSlfll L . *-;P«Btfl4 ^^af»i 5 0 n m 

[0083] *LTiOJJ^ *-Jl4Kgl|4*frC0% 

*^^S<fiiTfrS^t. %3KCBiBl 6 k LT. 
2. 9— diaethyl-4 , 7 -diphenyl - 1 . 10-phen 
anthreline^*-;l^iS«4±fc 1 5 nntf^Sfc^t 

[0084] <Xt:, CI CTXLKm^H&Jf 2 5r 5 0 n mcO 
«^l^l»«tLTtt. tris- (8- 
hydroxyquinoline) alminui (WT, QiZA 1 q3 tW- 

IteSISffthSrffl^T^^S^O. 2~0. 4nm/s 

[0085] act. ^ <7)±jizmk i <^gk L-cr/PS 
-^A^ttfflt. Btn^ptfsai itaaanswcj: 

0 2 0 0 n m^)g$fe:^#LT*lgE L*^ 3 7 

[0086] z<?>mm&&^x . u 

TtlTPD. «7«i**mi: LTliA 1 q 3 €:fiW9LT 

[ 0 0 8 7 ] ±MWi 3 fcftKLfcJlflcn 1 W^r«E L 
3 7 tov^T . M^#H^T-C^^cOfBl^tt^» 

ttLfc. 4hhbei=»4. mm^mwy *vy4*~ f 

^tiO#fe«OlS3l&fe*^^. 01 2tr^-rid 
fc. 6 7 0 nm (#feifcJI) «Sfifc««S*«>*4X^ 
7 7 5 0 nm#jfit^^t-^^$,S 



1 3 

[0088] Sot, Z0&&#9*— ?7-Vl>>Xte 

lx. mznEzmtmix. mmuz i*)mj£*m%. 
m.. nwtmn. wmstfi 5v<oi:&(c4 2 0c 

[0089] <M#m2>Z\crMlzt>^Xi>. JJELfc 

1 1 mkizm.Ln.msi6i.ffi i to^bs«5 
m&^. *->vmm4£mtfLit:. msmmto. 

2-0. 4nm/s^fSfcSiJS)t s *-/t#i*Jf 4 OK 
®i5 0nmfcJgj£Lfc. 

[ o o 9 o i * l.t*<d±£ . WFfmmmt ix a i 
s*i szmxnm&x-vfr^m&zitxwmm 

2Aff)&&m (A 1 q 3 t^*-^xUI^>tOS^it 
{±10: 1 (Sfiit) ) 2rJBJ£U:. £<9%£t>. 2ffl 

mzmmiiz. ^^^3Ee{±*-/i^sui 

4J&£B$fcHt<0. 2—0. 4nm/sWSfc*iJffl! 
U 5 0nmWW^^«LJt. 
[0 09 1]<Rfc, £<D±£. fmiO&mtLXTfr 

X 0 2 0 0 nmcOff£<3tl»LT3i&E Lfg^3 8 

[0092] ±M(0X o fcf£gL*:J«*W2 W*»E L 

mi%m*m^xft'>t&&. zmTtzxomw 
m&imt>ti. Mm 1 1 pat 6 7 0 n m #igti& 

p->xtt^<oii^«ci simh^x-hh^bimux- 

[0093] sfcmE^m»aiiii.T. nmizx vm. 

£S&SLfc. *<9l£3L *fe<92BI3ag{±A 1 q 3 

Aiq 3 ^ywyi 5?>j§jg#o. i~ 

2. 0mol%{iiL<li0. 2~1. 0mol%) 

(rmmzbhkzmkt+ciit. -etx. ER&nmEo± 

#fc*fc. Slft&mcgffi. SSS^JMSnL. EMraBEEtfl 
lVcot#t3 5 0cd/m2 <7mSi%tz. ^(F>Wt 

[0 0 94] <M#m>ZcomiZi5^Xi>. ISiliz 

Mm 1 kmmizmLizm.6±cr> 1 to^bss 

<0±t. *-;l#iSff«tLTTPDS:^#-h*^ 
liHS-fr, *-;MSii&14£Bl£L*:. IBfcSSgteO. 
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2~0. 4nm/s«>neMffL. *-;HliSS4^|g 
®±5 0nmtcmL!t. 

[ 0 0 9 5 ] * Lr-e<7)±c *y*fci**rofc lt 9 * 

mi<0. 2~0. 4 nm/s«9fgfc$!|»U mt\f2 
Onm (#£L<{±1 5~2 0nm) CDSSfcBlKL 
It. 

[0096] ifcfc. i<7)±tgffi 1 O^Jgk tTT^S 

10 =w«(hl. Rtieagsiesi ix^&mmzx 

*) 2 0 0 n mtf)ff Sfc^tLTWflgE LS'F 3 9 iffiSL 
Hz. 

[0097] jjb<oj: a izimuzM&mcoimE l 

*Lfc. #*»a=tt. JJiLfcJ«*0il<7)*§£*|i8t 
feW* Ml. Mm 1 1 mtz 6 7 0 n mftiSfclBfcffi 

*0>*w<? hA^n^n. ibe**?*- ^ui^ 

20 Jt. 

[0 098] -f-LT, SKSEESJKUll*.-?. JRKitt: 

fc. c£h.S^£tt. »JS#tiJnL. 9Ura«E*n 9V<7> 
t§{C22 0cd/m2 i<?D^ ±£ 

<r>Mm2 x *) i>m?mm2Bcr>imtm^izi>i)*fr 
wm^nwpm^wmt&ztitefr^iz. 

30 [0 09 9] <fl«cff|4>i<Ot5!fc:tiV^T<,. ±SL?t 
1 1 miAzm&LLizW6L6±<7> I 

muz. x-tmmmtLXTPD&mtx-hfrt, 

2~0. 4nm/s<0Sfc»J»L. *-;Hlilie40l8 
^{±5 0nm{cmt7t. 

[0100] <Kfc s *0±tWHKa»mfc LT A 1 q 

3 £teEU Mffitc^ftfeA i <i3ff>$.-mm2 a. 

2cfcAlq 3 t^^-^x'Jl'yXJi^^frl 5 
$rJSiJ^<^^-h*^^$*^S^K ( A 1 q 3 b 

40 ?*-?TOi'yb<?>m&mzi o : i (sat) ) 2 

bfc*^5rS3«fiBtcO*i^«2C&JBj£Lfc„ * 
LT. 2ffl^*B B HiH[|^JSSth2rffl^T. -eix-Pii^ 

[0101] zco3 mmm^m^mm 2 c <mmt. 

milZA 1 qs ® 2 c & 1 0 nmftlMfLtt 

t.Aiq 8 t?*-^x'juyx{±-ei7)ii^*i 5^ 

5~4 0nm (fli L<(±1 0~3 0 nm) O^fffc* 
IBtLfc. Mfc^±{C^)StSA 1 q 3 «2aSr^tr 
m?lftj*a 2 C ^ftcc0K@* ? 50nmfc^|,J:3 £MM 
50 t^. ^3$S{±*-yHlj*Sm^t|B|t<0. 2~ 



1 5 

0. 4 nm/s (QffltZ&mtfz. 
[0 10 23 Piffil<D&JSfc LTT^S-^ 

0 0 n m<DJ53 tzMSS tTW«E LS^4 0 £ Jgj£ L 

[0103] imn* ?tzimLfi:mm40>wiLE l 

fifL/t. -£LT. ±ELfcftf*0llW^tHt^2g 
f§*>*U HfHHl fcH*tK6 7 0nmftiSfc5Btfe*:<7) 

[0104] wzm&zmKMix. nmti vmm 

^-^rUl^l 5«iagfc{S£U JW*Pl2i:H« 
CAlqa +<^^*-^7 1, Jl'>l S^SStfO. 1~ 
2. Omo 1% (S*L<J±0. 2~1. Omol%) 

[0105] z lx. mmE&iMtmz. stftsm 
nm. mgtfmmL. mmEtfi2V(okztz44o 

Rfr^KHtcfto. Ai q3 <nmm>mi)^9*-9 

[0 106] <jyfcW5>£<9fl£i>vvct^ JbULfc 

11*01 i tmmtzm&L*:m&.6±<?> i to^bjmss 

co±t, *-/t#&*WiLTTPD£3£f&tf-ha><5> 
*-;HSBSJ14?:J8S5 0nmfcygj£U^. 
[0 107] *<D±fc. mM3tLT7*~ 

fT-v \s>xi±*(Dm$m szmtti 1 o nm^n 

(*f* L<ttlO~l 5nmtf)g3) fcJgjfcUr. 

[0108] wt^xz<7>±.tz. mmmmt lxa i 
q 3 zmt. 5Onm0)mm0M : mmm2t:mjs.L 
tz. ±m>mm 3wznn : mm 2<rm&$m<» 
mMm±*&m&mm££*)o. 2-0. 4nm 

[0 109] ZLXZ<7)±.I,Z. mtel<Q&mt LXTtU 

1 0 2 0 0 nm<Off§KalSLTfiDIE LS^4 1 £jg 

[oho] ±mn£ o izimLtzmmseymiE l 

m?4 lto^T. M*#H^T-C«^<0fBK^tt5:^ 
flSU:. #«g<0£JIL 1 kH«fc6 7 0 nm 

-9^)vvx\i^<rmm\ 5izmhi>cr)X'$>2>zt 
[oin] 3s.izmm^mdaxnx. nimizx <oms. 
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1 6 

«s5tt. »£#iiflnU BttnmE* { 13V«0fc#t3 2 
Ocd/m' c^«gSr#jt. icO^i^SLTfcO. 

[0 1 1 2] 01 2»i. J^Lfcftflc0Ufc:J:£#«E 

*n< , ^^fficoBfren 2-5 fcov vc uiffAMi 1 1 

$(4 0 0~7 0 0nm) tlfcV^Ttife*JbK»S*i*?> 
10 6 70nmT&&. 

[0113] ztitzx *) , m?3&($mwu^ 
T<xr\'4\zim^i&*jr\-ft% ! m&. fejs. 

y/f^-mt LxittmmicvmE Lm?mrnnz 

mx-Z&tmz. yMy-nrixzruJtLxm 

m-tht&mzu. fm<m&iz^xims\(rmmm 

20 [0 1 14] ±MLfci3fc. <SizJ&iivXW6Lt>±. 
fc. j§BJfGrH©15. 2. &mzXZfgm 

i imsmmztixKhimE Lmn?>m.tmt l 

mtzttzitxma^hw. *-/M^*a4 tnim? 
ffim2te>fflizim2itxmiT&z.ti>TZ&. ^ 
-rat. *fe^Kt±^<^-rs^k* s -c^s. 

[011 5] ±m<r>ta<lz&l&?ttiJ&. 9*-9 : rVl' 
>X\5.*:<mm&te\ 5tci 0H1 2<DXo%X'<7 htl- 

tf®t>ti. TmELmTtLx+ftKj&mM&zn 

30 IZbtfTZh. ZOXo&SMM. tir-ffVVV 
[0116] U>t>. ?*-?f^^XI±f^* 

40 [0117] *$mm£ xtitt. imE Lmf^mm 
mz?*-?7-v\/vx.\s.i:vmmi 5%n.v&zt 

x. mmxim%.&. fes. ffSKt. farw 

[ 0 1 1 8 ] J2Lk *»»^«l«*iWiLfc^ ±3* 
50 [0119] «iif , i^L^^ =r-^r 'J UfXtii* 
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mm-oTwvmtLx. xf-zwg. n- 

-?-^^«M^S{il~50t^lfgrC*>S. RHtg 

<r)T)v*ivmxw&zixrz mwmwm) ?i- 

tumxb^XtX^L. ★SlIiH 1 (£<0*§£tiR{iBSI 
s-cii&vv ) x$>ixi>£\.\ 
[0120J £>t. zco?*-?TOi/yXiiZ<r)Wg 

&iizx s^tse i t ojsareffi 5 . 

B4. &3KB3. Wmm2. &RS«ltt. 

[0121] a*. ±^QSMtfcfts«^r»8««. m 
mwuzi>. nmximte*#ofevfsmmTi>mfS. 

[o 1 22] tv-fwl m^«s*Jf. 

Tt,iv\ Hat. m^fii*«fc«. ^)^ywmw. 
mmzm^xi>£\.\ 

[o 1 24] a*. TV- Fmtfr&sa^i?***- 
K'jm-tfcrt. Ts-\ t nmizijmm&x'$>& 1 to 

[0125] 3:13. ty#5-fflWfr«EL*?li$9 

i&. mttmzm&tzzttx^x. r. g. b^h 
izmm-t&ztwx'Zi. 

[0126] 
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iz? uyxiitcomtoffmMnt txm 
Kbtiwtarc. muzmmMtLx. mmmz 

[ai ] *fSHH<oniswcj:i,w«E Lm?mm* 
■tmmmxhh. 

[02] ffeco^E i^m^m^Orrrmmmm 
10 t&s. 

[03] ^*-^rUVyXJi-?-cOS^««OHR^^ 

•tmxhh. 

[05] PL HiS^tcffiffl L^K^«^g^«Wmffi 
[06] HJSPjtffiffltfc^JaEL^c^FWC 
[07] WHELS^coft^^at^^t«P6K 

20 BS0-C&S. 

[08] 3, ^mLm : f<m<r>mi^mtmmmm 
[09] h. Lm"froQ>cr)mfo8i(7mt$z^-m 
[010] pl ^tke Lm"F<m<mimomsi^^t 
[0iii^. imEi.m?<>mtzm<7mftmmm 

[012] PL ?*-*^yi^-HBv>fc0liHHl;:«k£ 

30 wsELS^^ojfi^tt&^r^^-rfes. 
[013] m&umE Lm^^z^ttwmmm 
xbh. 

[014] PL te^^EL^Mate^lgWHBrE 
0T&&. 

[01 5] pl ^mELm^mm^iwmmi 
x-t>&. 

l-Uffi. 2. 2A, 2B. 2C -«?|^. 3 
4, 4 A 5-IT0jMW«, 
40 6-XK. 7-BSRE. 8. 18. 21-«*. 9- 
10. 20. 35. 3 6-*BEL*F. 11 
•••K^^HS. 12-T-A. 13-3a»*R. 14 
•■■^'y^-. 14a-Stt. 15-^*-^rU^ 
V. 1 6-IBKl©lS. 18 •l63t!HHt. 2 
^. 28 -^®. 2 9 -«jg. 3 0-SiOt . 31 
-HIP 
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